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DEPARTMENT OF THE ARMY
PHILADELPHIA DISTRICT, CORPS OF ENGINEERS
CUSTOM HOUSE—-2D & CHESTNUT STREETS
PHILADELPHIA, PENNSYLVANIA 19106

IN REPLY REFER TO

NAPEN-D

Honorable Brendan T. Byrne
5 Governor of New Jersey
Trenton, New Jersey 08621 8 0 APR 1979

S T

Dear Governor Byrne:

Inclosed is the Phase I Inspection Report for Cream Ridge Dam in
Monmouth County, New Jersey which has been prepared under authorization
of the Dam Inspection Act, Public Law 92-367. A brief assessment

of the dam's condition is given in the front of the report.

Based on visual inspection, available records, calculations and past

operational performance, Cream Ridge Dam, initially listed as a high

hazard potential structure but reduced to a low hazard potential structure
3 as a result of this inspection, is judged to be in good overall condition
¥ and the spillway is considered adequate. The low hazard potential
classification means that in the event of failure of the dam, no loss
of life and only minimal economic loss is expected. llowever, to assure
the continued functioning of the dam and its impoundment, the following
remedial actions could be undertaken by the owner:

a. Initiate a program of periodic monitoring of seepage on the
dowvnstream slope.

b. The toe drain should be inspected and cleaned or reconstructed
as necessary.

c. Remove trees and brush on the south end of the embankment to
lessen the piping potential.

d. Repair the eroded area at the downstream end of the auxiliary
spillway.

e. Remove riprap blockage at the downstream end of the stilling
basin at the discharge culvert outlet. Install a new riprap apron with

| This document has boen approved
for public relcase and sale; its
distribution is unlimited,
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NAPEN-D
Honorable Brendan T. Byrne

properly sized stone to prevent future scour.

f. The owner should upgrade the operating and maintenance procedures
by issuing a manual and check list for recommended procedures. Inspec-
tion and maintenance visits should be logged. Records of pond levels
should be kept during routine visits and during severe storms. An annual
site inspection should be conducted using a visual inspection check list
similar to the one used in this report.

A copy of the report is being furnished to Mr. Dirk C. Hofman, New
Jersey Department of Environmental Protection, the designated State
Office contact for this program. Within five days of the date of this
letter, a copy will also be sent to Congressman Frank Thompson of the
Fourth District. Under the provisions of the Freedom of Information
Act, the inspection report will be subject to release by this office,
upon request, five days after the date of this letter.

Additional copies of this report may be obtained from the National
Technical Information Services (NTIS), Springfield, Virginia 22161
at a resonable cost. Please allow four to six weeks from the date of
this letter for NTIS to have copies of the report available.

An important aspect of the Dam Safety Program will be the implementation
of the recomendations made as a result of the inspection. We accordingly
request that we be advised of proposed action taken by the State to
implement our recommendations.

Sincerely, )
; A /
L 19t = < Zo.
1 Incl \ " JAMES G. TON-- -
As stated Colonel, Corps of Engineers

District Engineer

Copies furnished:

Dirk C. Hofman, P.L., Deputy Director
Division of Water Resources

N. J. Dept of Environmental Protection \
“P. 0. Box CNDO29 N e i
Trenton, NJ 08625

John 0'Dowd, Acting Chief

Bureau of Flood Plain Management
Division of Water Resources

N. J. Dept. of Environmental Protection
P. 0. Box CNO29
Trenton, NJ 08625
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CREAM RIDGE DAM (NJ00252)

CORPS OF ENGINEERS ASSESSMENT OF GENERAL CONDITIONS

This dam was inspected on 7 December 1978 and 2 February 1979 by Storch
Engineers under contract to the State of New Jersey. The state, under
agreement with the U. S. Army Engineer District, Philadelphia, had

this inspection performed in accordance with the National Dam Inspection
Act, Public Law 92-367.

Cream Ridge Dam, initially listed as a high hazard potential structure
but reduced to a low hazard potential structure as a result of this
inspection, is judged to be in good overall condition and the spillway
is considered adequate. The low hazard potential classification means
that in the event of failure of the dam, no loss of life and only
minimal economic loss is expected. However, to assure the continued
functioning of the dam and its impoundment, the following remedial
actions could be undertaken by the owner:

a. Initiate a program of periodic monitoring of seepage on the
downstream slope.

b. The toe drain should be inspected and cleaned or reconstructed
as necessary.

c. Remove trees and brush on the south end of the embankment to
lessen the piping potential.

d. Repair the eroded area at the downstream end of the auxiliary
spillway.

e. Remove riprap blockage at the downstream end of the stilling
basin at the discharge culvert outlet. Install a new riprap apron with
properly sized stone to prevent future scour.

f. The owner should upgrade the operating and maintenance procedures
by issuing a manual and check list for recommended procedures. Inspec-
tion and maintenance visits should be logged. Records of pond levels
should be kept during routine visits and during severe storms. An annual
site inspection should be conducted using a visual inspection check list
similar to the one used in this report.

/ -
APPROVED( : Z ’n /x))(& Z‘b

AMES G. TeN
./ Colonel, Corps of Ingineers
District Fngineer

DATF ¢ 3¢ /}///z 1979
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PHASE I REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Cream Ridge Dam, NJ00252

State Located: New Jersey

County Located: Monmouth 1
Drainage Basin: Delaware River

Stream: Long Bog Run (tributary of Crosswicks Creek)

Date of Inspection: December 7, 1978 and February 2, 1979

Assessment of General Condition of Dam

Information available for this study is adequate to permit a Phase I
assessment of the dam and appurtenances. Based on available records,
past operational peformance, a visual inspection and Phase I engineering
analyses, Cream Ridge Dam is assessed as being in good overall
condition; outwardly structurally stable and hydraulically adequate

to accommodate the SDF (Spillway Design Flood).

Unsatisfactory conditions observed during the field inspection
consist of two seepage areas on the downstream embankment slope on
the south side of the dam, scoured riprap apron at the discharge
culvert outlet, and minor erosion at the downstream end of the
auxiliary spillway.

DFSRETE TR ISR S

It is recommended that the following measures be undertaken by the
owner in the near future:

1) The toe drain should be inspected and cleaned or reconstructed
as may be necessary to insure proper operation.

PR et )
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2) The eroded area at the downstream end of the auxiliary
) spillway should be filled, compacted and stabilized with
ground cover vegetation.

3) Remove riprap blockage at downstream end of the stilling
basin at discharge culvert outlet. Install new riprap
apron with properly sized stone to prevent future scour.

4) Trees and brush on the south end of the embankment should
be cut off at the ground surface with minimal disturbance
of the existing ground. The area should be stabilized
with ground cover vegetation.

The owner should initiate a formal program of annual inspection and
maintenance with special attention given to the toe drain to assure
proper drainage of the embankment without seepage. These inspections
should be performed by a qualified professional engineer and the
observations and measurements should be recorded on standardized
check-1ist forms. Inspection check-1ists, complete records of
maintenance and design calculations plus construction drawings for
post construction changes should be included in a permanent file,
available for public inspection. Annual maintenance should include:
removal of brush and trees from the embankment; repair of the
riprap apron at the discharge culvert outlet; repair of erosion at
the downstream end of the auxiliary channel and repair and cleaning
of the toe drain.

A qualified professional engineer should be engaged soon to monitor

the seepage on the downstream slope by visual observation and
measurements on a monthly basis to determine the source and seriousness
of the seepage. The present toe drain system should be investigated
to determine its adequacy. A detailed topographic survey of the




e

dam and surrounding areas should be performed by a qualified professional é”
engineer or licensed land surveyor. The survey information, obse(yations i
and measurements should be studied thoroughly and recorded on

copies of the original construction drawings to provide a convenient

reference and included in the permanent record.

¢ /\//V /(/ﬂwo

Richard J. McDermott, P.E.
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PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase I Investigations.
Copies of these guidelines may be obtained from the Office of Chief
of Engineers, Washington, D.C. 30214. The purpose of a Phase I
Investigation is to identify expeditiously those dams which may

pose hazards to human life or property. The assessment of the
general condition of the dam is based upon available data and

visual inspections. Detailed investigation, and analyses involving
topographic mapping, subsurface investigations, testing, and detailed
computational evaluations are beyond the scope of a Phase I investigation;
however, the investigation is intended to identify any need for

such studies.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions

at the time of inspection aiong with data available to the inspection
team. It is important to note that the condition of dam depends on
numerous and constantly changing internal and external conditions,
and is evolutionary in nature. It would be incorrect to assume

that the present condition of the dam will continue to represent

the condition of the dam at some point in the future. Only through
continued care and inspection can there be any chance that the

unsafe conditions be detected.

Phase I inspections are not intended to provide detailed hydrologic

and hydraulic analyses. In accordance with the established Guidelines,
the Spillway Test flood is based on the estimated "Probable Maximum
Flood" for the region (greatest reasonably possible storm runoff),

or fractions thereof. The test flood provides a measure of relative
spillway capacity and serves as an aid in determining the need for
more detailed hydrologic and hydraulic studies, considering the

size of the dam, its general condition and the downstream damage
potential.
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

CREAM RIDGE DAM, I.D. NJ00252

SECTION 1: PROJECT INFORMATION

1.1 General
a. Authority

Public Law 92-367, August 8, 1972 authorized the Secretary
of the Army, through the Corps of Engineers, to initiate

a National Program of Dam Inspection throughout the

United States. The Division of Water Resources of the

New Jersey Department of Environmental Protection (NJDEP)
in cooperation with the Philadelphia District of the

Corps of Engineers has been assigned the responsibility H
of supervising the inspection of dams within the State of
New Jersey. Storch Engineers has been retained by the
NJDEP to inspect and report on a selected group of these
dams. The NJDEP is under agreement with the Philadelphia
District of the Corps of Engineers.

& b. Purpose of Inspection

] Visual inspections of Cream Ridge Dam were made on

December 7, 1978 and February 2, 1979 to generally assess ¥
the structural integrity and operational adequacy of the | éj
dam and appurtenances. | S




1.2 Description of Project

a. Description of Dam and Appurtanences

Cream Ridge Dam is an earthfill dam (see Overview Photo
E and Plates 4 and 5) with two uncontrolled outlets and one
; outlet works. The principal spillway (see Photo 1) is a
corrugated metal pipé riser with a horizontal outlet pipe
(see Photo 2). The auxiliary spillway is a grassed

1 overflow channel.

E The embankment extends north/south and is approximately
280 feet long. The embankment crest at elevation 95.8
(MSL) is 15 feet wide and the sides slope down at 3:1
upstream and 2:1 downstream. The embankment surfaces are
covered with a thick stand of grass (see Photos 3 and 4).
An earthfill cutoff trench is located along the length of
the embankment, approximately at its centerline. A toe
drainage trench is located about 15 feet upstream of the
downstream embankment toe.

e

The principal spillway is located about 40 feet upstreanm
of the centerline of the embankment crest and consists of
a verticle corrugated metal pipe riser 72 inches in
diameter yielding a circumferential weir crest length of :
about 18 feet at elevation 89.5, 6.3 feet below the top Bl
3 , of the dam. The top of the spillway riser is surrounded
' ' by a timber anti-vortex device (see Photo 1). This
device also serves as a trash rack mounting assembly and
safety barrier. The riser invert is at elevation 72.0.
The spillway discharges through a horizontal corrugated
metal pipe, 36 inches in diatmeter, which extends from :
the riser to the downstream toe of the dam. The discharge f v
culvert invert is at elevation 72.0. At the downstream
end of the culvert the discharge flows into a small pool.

‘ S e G .
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The outlet works consists of a manual slide gate controlled
corrugated metal pipe, 15 inches in diameter, which
discharges into the corrugated metal pipe riser. The
outlet pipe is horizontal with its invert at elevation

72.5 and extends from a point outside of the upstream toe
of the embankment to the riser. The upstream end of the
pipe is set in a concrete headwall. The slide gate is
mounted on the headwall with a freestanding stem.

The auxiliary spillway is located to the north of the
earth embankment and consists of a trapezoidal grassed
channel with 3:1 side slopes and a bottom width of 30
feet (see Photo 5). The inlet channel slopes up at about
0.02 ft./ft. to a concrete sill at elevation 93.2. The
outlet channel slopes at 0.029 ft./ft (field measurement)
down to a steep embankment on the north side of the
natural downstream channel.

Location

Cream Ridge Dam is located at the east end of Cream Ridge
Pond in the Cream Ridge Section of Upper Freehold. Township,
Monmouth County, New Jersey (see Plates 1 and 2). Overflow
from the pond enters Long Bog Run a tributary of Crosswicks
Creek.

Cream Ridge Dam is located on land owned by Rutgers, The
State University. The surrounding lands are used by the
University's Department of Horticulture and Forestry for
research.

TR A SN MG D g S G & o s -
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c. Size and Hazard Classification

Size and Hazard Classification criteria presented in
"Recommended Guidelines for Safety Inspection of Dams",
published by the U.S. Army Corps of Engineers are as

follows:
SIZE CLASSIFICATION
Impoundment
Category Storage (Ac-ft) Height (Ft)
Small <1000 and 2>50 <40 and >25
Intermediate >1000 and <50,000 >40 and <100
Large >50, 000 2100
HAZARD POTENTIAL CLASSIFICATION
Category Loss of Life Economic Loss
(Extent of Development) (Extent of Development)
Low None expected (no per- Minimal (Undeveloped
manent structures for to occasional structures
human habitation) or agriculture) :
Significant Few (No urban develop- Appreciable (Notable
ments and no more than agriculture,industry
a small number of . or structures)
inhabitable structures)
High More than few Excessive (Extensive

community, industry
or agriculture)

g o T JF COTRECP
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The characteristics of Cream Ridge Dam are:

Storage 144 acre-feet (Top of Dam)

Height 24 feet

Potential Loss of Life: No inhabitable structures within
: 2 miles of dam in downstream

flood plain.

Potential Economic Loss: Crop damage in agricultural areas.
Secondary road 4000 feet downstream.

Therefore, Cream Ridge Dam is classified as "Small" size and
"Low" hazard potential.
d. Ownership

Cream Ridge Dam is owned and operated by Rutgers, The
State University, New Brunswick, N. J.

e. Purpose of Dam

Cream Ridge Dam impounds water used as an irrigation

supply for agricultural research performed by the University's
Department of Horticulture and Forestry, which is consistent f 8
with the filed Application for Permit for Construction or
Repair of Dam made by Rutgers in 1970.
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Design and Construction History

Records on file with NJDEP include; design calculations
for the hydraulic characteristics of the outlets and
structural design for the anti-vortex device assembly,
construction plans and specifications and construction
inspection reports for the original 1971 construction.
The calculations and plans were prepared by the Soil
Conservation Service, USDA in 1970. The construction
inspection reports were prepared by NJDEP engineers and
relate satisfactory construction procedures.

Two changes were made in the appurtenances of the dam
prior to completion of construction: a concrete headwall

was added to the 15 inch diameter inlet pipe to improve
the stability of the gate valve and a concrete invert was
poured in the riser pipe to provide extended life and a
larger factor of safety against buoyancy.

One annual report on the condition of the dam was on
file, dated August 1972, which indicated difficulty in
growing grass on the embankment slopes due to acid soil
conditions. No further annual reports were available,
however, the December 1978 and February 1979 inspections
indicated that the embankment crest and slopes, and the
auxiliary channel were as shown on the Construction Plans
and had a thick grass cover.




Normal Operational Procedures

The dam and appurtenances are maintained by Rutgers, The
State University. There is no fixed schedule for maintenance.
The Department of Horticulture and Forestry provides
maintenance of the facilities on an "as-needed" basis,

which generally consists of debris removal from the trash
racks around the top of the riser. The timber deck on

the anti-vortex device was replaced in July 1978.

The slide gate controlled 15-inch diameter pipe is used
to drain the pond to facilitate maintenance and debris
removal. This outlet is not used as an emergency blow-off
during storms. The pond was reportedly drained one time
in 1974 to check the riser, outflow pipe and sediment
collection. A1l were found to be satisfactory.




1.3 Pertinent Data
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Drainage Area= 1.4 square miles
Discharge at Dam Site

Maximum known flood at dam site

Outlet works at pooT elevation

Diversion tunnel low pool outlet at
pool elevation

Diversion tunnel outlet at pool
elevation

Gated spillway capacity at pool
elevation '

Ungated spillway capacity at top of
dam (Principal Spillway)

Ungated spillway capacity at top of
dam (Auxiliary Spillway)

Total spillway capacity at top of
dam

Elevation (Feet above MSL)

Top of Dam

Maximum pool-design surcharge

Full flood control pool

Recreational pool

Principal spillway crest

Auxiliary spillway crest

Upstream portal invert diversion
tunnel

Stream bed at centerline of dam

Maximum tailwater

Reservoir

Length of maximum pool
Length of normal pool

Length of flood cggtro] pool

Unknown
12 cfs

N.A.
N.A.
N.A.
155 cfs
452 cfs

607 cfs

95.8
95.8
N.A.
N.A.
89.5
93.2

N.A.
72.0
74.2

4500 feet
2200 feet
N.A.
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h.

Storage (Acre-feet)

Principal spillway pool
Recreational pool

Flood control pool
Design surcharge

Top of dam

Reservoir Surface (Acres)

Top of dam

Maximum pool

Flood control pool

Recreational pool

Principal spillway crest
(Elev. 89.5)

Dam

Type
Length
Height
Sideslopes - Upstream
- Downstream
Zoning
Impervious core
Cutoff
Grout curtain

Diversion and Regulating Tunnel

85
N.A.
N.A.
144
144

16
16
N.A.
N.A.

Earthfill w/toe drain
280 feet

24 feet

3 horiz. to 1 vert.

2 horiz. to 1 vert.
None

None

Earthtrench

None

N.A.
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i. Principal spillway

Type : 72" Diameter Corrugated
i i Metal Pipe Riser
Length of weir (Circumferential) 18 feet

E Crest elevation 89.5
f Gates : None
E Upstream channel "~ N.A.
; Downstream channel 36" Diameter Corrugated

i Metal Discharge Culvert

J. Auxiliary Spillway

Type Trapezoidal grassed channel
v with concrete sill at crest
f Length of weir 30 feet (bottom width
5‘ at concrete sill)
ﬂ Crest elevation 93.2 "
Gates None
Upstream 0.020 feet/foot(Design)
Downstream 0.029 feet/foot

L (Field Measurement)

' k. Regulating Outlets (Outlet Works)
t Type 15" Diameter Corrugated | :f
Metal Pipe | éL
Invert Elevations ; %f
Upstream 2.5 g
Downstream 72.5 %L

i Gate Manual Slide Gate

ot il
e -




SECTION 2: ENGINEERING DATA

2.1 Design

Design calculations, construction drawings and specifications
t for the original construction in 1971 were available from the
NJDEP. The calculations consist of the hydraulic design for
the principal and auxiliary spillways, reservoir staging and
the structural design for the timber anti-vortex device assembly.

The following construction drawings dated June 1970 are available
for the dam construction:

Cover Sheet

Plan of Pool Area

Plan of Dam and Pool Area
Plan and Profile of Dam
Riser Details

ol o

Cross Section of Dam and Spillway

The design calculations and contract drawings for the dam and
appurtenances were prepared by the Soil Conservation Service
(SCS), U.S. Department of Agriculture. The calculations
indicate a design storm peak inflow of 580 c.f.s. Copies of
the hydraulic design calculations for the spillway prepared by
the SCS are contained in Appendix 3.

T T T T T YN Ty

The principal spillway was analyzed as a sharp-crested weir j ;é
and the discharge culvert was analyzed as an outlet controlled |l
culvert. Under design storm conditions the discharge culvert

n
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2.3

controls discharge through the principal spillway.

The auxiliary spillway was analyzed as a trapezoidal channel
with critical flow. Based on these analyses the spillway
facilities at Cream Ridge Dam would pass the design storm flow
of 580 c.f.s. while maintaining 1 foot of freeboard in the
pond. It should be noted that at the time this facility was
designed, it was reportedly standard practice of the agencies
involved in the design to size combined spillway facilities so
that about 80 percent of the design storm flow would pass
through the principal spillway and the remainder would be
accommodated by the auxiliary spillway. In the case of Cream
Ridge Dam the principal spillway passes about 20 percent of
the design flow with 80 percent passing through the auxiliary
spillway.

Construction

The facilities at Cream Ridge were constructed during the
spring and summer of 1971. Monthly construction inspections
were performed by Mr. S. A. Aziz of NJDEP throughout the
construction phase from the initial excavation to the final
seeding of the embankment slopes and crest. Inspections were
performed on; April 21, May 14, June 26, and July 25 in 1971.
A11 of the reports on file indicate that the work performed
was satisfactory. Inspection reports are on file with the
Bureau of Flood Plain Management, 1474 Prospect Street, | &
Trenton, N.J. 525§

Operation

The approval of the application to construct Cream Ridge Dam g
was subject to a number of conditions. One of the requirements -
was that annual condition reports, including photos, be submitted
to the NJDEP. One such report is on file dated August, 1972,




which indicates that an acid soil condition in the embankment
slopes and in the auxiliary spillway area prevented germination
of seeding. It was also indicated that measures were b:ing
taken to remedy this situation and reseeding was planned.

M b

2.4 Evaluation
a. Availability

Engineering information referenced above is contained in
the NJDEP file and is available for inspection at the
offices of the Bureau of Flood Plain Management, 1474
Prospect Street, Trenton, N.J.

The Farm Superintendent (owner's representative responsible
for facility) indicated that no formal records were

available for the facility at the Cream Ridge Headquarters.

b.  Adequacy

The engineering data available in the NJDEP files are
adequate to perform a Phase I assessment of the hydraulic
capacity of the spillways. Data available were not

adequate with respect to Phase I assessment of the structural
stability of the dam.




c. Validity

Based on the findings of the field inspection it is
apparent that the information on file for the Cream Ridge

Dam is essentially accurate with respect to the as-built
conditions at the site. It was noted however, that the

hydraulic analysis of the auxiliary spillway does not
include channel entrance losses that would yield lower
discharge rates for the water surface elevations analyzed
(See Appendix 4 and Section 5).
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SECTION 3: VISUAL INSPECTION

3.1 Findings

a. General

Inspections of the Cream Ridge Dam were undertaken on
[ December 7, 1978 and February 2, 1979 by members of the

staff of Storch Engineers. A copy of the visual inspection
check list is contained in Appendix I. The following
procedures were employed for the inspection:

1. The embankment, appurtenant structures and adjacent
areas were examined.

2. Seepage zones were located and described.
3. The embankment and accessible appurtent structures

were measured and key elevations determined by hand
level.

B

4, The embankment, appurtent structures and adjacent
areas were photographed.

b. Dam | &3

The upper portion of the dam and auxiliary spillway
appeared to be stable with no localized depressions, wild
1ife burrows nor other signs of distress. The exposed
upstream and downstream slopes were covered with thick
grass.
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Two small seepage zones were noted on the south side of
the dam during the inspection (see Plate 4 and Photos 8 &
1 9). The northerlymost zone was located at the interface

i of the earthfill embankment and the natural embankment.
The ground surface in this area was soft and wet at the
toe of the downstream embankment slope and up the slope
for a height of about 8 feet. This entire area was
covered with thick grass.

The second seepage area was located along an eroded
drainage gully in the natural slope to the south of the
dam. Apparently, this gully existed prior to construction
of the dam. Light flow was observed from a point about

15 feet below the top of the dam in an area covered with
trees and brush.

Both seepage zones drain into a small natural channel 3
which joins the discharge from the principal spillway and

3 continues down to Crosswicks Creek. The outlet for the

toe drain could not be located.

Generally the surface soils at the dam site consist of {
silt and sand with some clay and significant organic '
material near the surface(see Plate 3). These surface B |
deposits were eroded from deeper strata formed during the P&
Cretaceous Period. Underlying soils are silt, silty i 5?
sand, sandy silt, and very fine sand, known as Mount '

Laurel and Wenonah Sands or dense silt, clay and sand %5

i with cemented layers, known as Hornertown Marl. Bedrock A§

i ; is usually more than 100 feet below the surface. L
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Appurtenant Structures
Principal Spillway

The exposed portion of the corrugated metal riser pipe
which forms the inlet for the principal spillway appeared
to be in good condition with no signs of corrosion or
damage.

Auxiliary Spillway

The upstream portion of the auxiliary spillway was grass
lined and in good condition with no signs of erosion.

The concrete sill which forms the crest of the auxiliary
spillway was grass covered over most of its width and was
in good condition. The downstream spillway channel was
in good condition down to its outlet where the steep
embankment extending down to the natural channel was
eroded, (see Plate 4 and Photo 6).

Anti-Vortex Device Assembly

The structural timber members located above the water
level were in good condition. The exposed hardware and
the galvanized conduit trash rack along the four sides of
the structure were also in good condition with no signs
of corrosion. The submerged portions of the structure
were not inspected.

Outlet Works

The outlet works were completely submerged and therefore
could not be observed. The control mechanism for the
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gate valve was not readily accessible at the time of
inspection and therefore the operation of the mechanism
could not be checked.

Discharge Culvert

Most of the discharge culvert is contained within the
embankment and could not be inspected. The exposed

portion of the pipe at the downstream toe of the embankment
consisted of a 36-inch diameter corrugated metal pipe in
good condition, however a small stilling basin has developed
at the downstream end of the culvert and the riprap apron
indicated on the construction drawings has been scoured
away.

Reservoir Area

Cream Ridge Pond is a long narrow body, about 200 feet in
width with an overall length of approximately 2200 feet.
The surrounding land area is predominately agricultural
with some areas remaining in a natural wooded state (see
Photo 7).

The surrounding land area slopes gradually downward

toward the pond, with a maximum relief of approximately

55 feet above the average pond elevation. The immediate
shoreline areas are generally in a natural wooded condition
with no structures, such as docks or bulkheads.

Downstream Channel

The remains of the riprap apron at the discharge culvert
outlet encircle the stilling basin that has developed




IR

with a major collection of stone forming a pervious

retarding structure at the downstream outlet. A natural
channel extends from this basin to Long Bog Run. The

natural channel is about 10 feet wide and 2 feet deep

with steep side slopes extending up to a broad flat flood
plain. The downstream lengths of Long Bog Run and Crosswicks
Creek are in a natural state with trees and shrubs along

both banks. For the most part, there are no residential,
commercial or industrial structures in the downstream

flood plain. Land use is generally agricultural. A
secondary road crosses the channel about 4000 feet downstream
from the dam.
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SECTION 4: OPERATIONAL PROCEDURES

4.1 Procedures

The water level in Cream Ridge Pond is naturally controlled by
overflow discharge at the principal spillway which has a fixed
crest elevation. During intense storms additional discharge

occurs through the auxiliary spillway to the north of the dam.

The water level is lowered as required for maintenance and
repairs through the use of the outlet works.

4.2 Maintenance of the Dam

No regular maintenance or inspection procedures have been
established for this facility. Maintenance is performed on an
"as-needed" basis by the Department of Horticulture and Forestry,
Rutgers, The State University.

The most recent maintenance of the pond and dam was reportedly
performed in July 1978. This work consisted of replacing
deteriorated timber decking, stringers and hardware forming
the upper portions of the anti-vortex device assembly. The
pond was not drained at that time.

4.3 Maintenance of Operating Facilities

The slide gate on the outlet works is maintained by the i
Department of Horticultural and Forestry, Rutgers, The State

University. The date of last use or servicing of this device

is uncertain.
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The downstream end of the auxiliary spillway has experienced
erosion. There was no evidence of past maintenance in this
area.

Description of Any Warning System in Effect

There is no warning system for the dam and there is reportedly
no program of periodic monituring of the lake level during
intense storms.

Evaluation of Operational Adequacy

The dam and appurtenant structures at Cream Ridge have performed
satisfactorily since the filling of the impoundment in 1972.
Reportedly, there has been no overtopping of the dam. The
auxiliary spillway has reportedly experienced flow twice since
1972.

Maintenance documentation is poor, but judging from the field
inspection observations maintenance has been adequate.
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SECTION 5: HYDRAULIC/HYDROLOGIC

Evaluation of Features

5.1

a. Design Data

Size and hazard classification were used in conjunction

with "Recommended Guidelines for Safety Inspection of

Dams" published by the U.S. Army Corps of Engineers to
establish the SDF (Spillway Design Flood) for Cream Ridge
Dam. The appropriate design range for this facility is
50-year to 100-year frequency storm. Although the character-
istics for Cream Ridge Dam as described in Section 1,

fall into the lower end of the prescribed categories, it

is deemed prudent to select the 100-year storm as the

SDF.

The peak SDF inflow rate is 597 c.f.s.for Cream Ridge
Pond (See Appendix 4), as calculated in accordance with
analytical procedures contained in Special Report 38

: published by the NJDEP. Under the peak SDF flow conditions
' the maximum water level would be about elevation 95.8 and
would yield negligible freeboard. If the pond level were
equal to the crest of the dam, the principal spillway

would be outlet controlled with a discharge rate of about
155 c.f.s. and the water level at the auxiliary spillway
would be about 2.6 feet above the spillway crest and

would discharge about 452 c.f.s. The combined spillway ;
discharge with the water level at the dam crest would be |
approximately 607 c.f.s.
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Experience Data

Based on discussions with the Farm Superintendent, the
dam has not been overtopped and discharge through the
auxiliary spillway has only occurred twice since the dam
was completed in 1972.

Visual Observation

At the time of the field inspections there was no evidence
of overtopping of the dam in the recent past. The auxiliary
spillway was in good condition with the grass cut short.

Overtopping Potential

As noted in Paragraph 5.1a, the dam would not be overtopped
during the SDF. It is clear from the current calculations
in Appendix 4 that the dam would be overtopped by the SDF,
if the auxiliary spillway were not available to accept
substantial discharge.




6.1 Evaluation of Structural Stability

R e e T -

SECTION 6: STRUCTURAL STABILITY

a.

Visual Observations

At the time of the field inspecfions, there were no signs
of distress or subsidence in the dam or spillways. Two
seepage areas were noted indicating that seepage paths
through the dam may exist. It was not possible at the

time of the inspection to precisely determine the source

or degree of development of the seepage paths. The
severity of the observed seepage can only be evaluated by
periodic observation and measurement, however, the presence
of seepage areas does suggest a potentially serious
condition.

For the most part, the riser pipe and the 36 inch diameter
outlet pipe were either submerged or buried, however the
limited exposed areas were in good condition with no

signs of corrosion.

The portions of the anti-vortex device assembly above the

water level, consisting of deck planks, stringers, and |
posts were sound. Hardware at the structural connections |
and trash rack bars were in good condition with no signs g’ﬁg
of damage or corrosion. }

Design and Construction Data

The original design calculations did not include a structural i
analysis of the dam with respect to the slope stability, :?
seepage and soil bearing capacity. Sketchy geotechnical o
data are presented on the construction drawings, however
no borings or soil tests were indicated.
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- A structural analysis of the anti-vortex device assembly

R 1 et AT —

was in the NJDEP file. A brief review of the calculations
indicated the structure to be adequate.

Operating Records

No records were available.

Post Construction Changes

Shortly before construction was completed, a neadwall was
constructed for the 15 inch diameter pipe and gate valve
and the invert of the riser pipe was paved with concrete.
During the 6 years that Cream Ridge Dam has existed, the
facilities have not been changed substantially from the
originally constructed configuration.

Seismic Stability

Cream Ridge Dam is located in Seismic Zone 1 as defined
in "Recommended Guidelines for Safety Inspection of Dams"

which is a zone of very low seismic activity. Experience
indicates that dams in Seismic Zone 1 will have adequate

stability under seismic loading conditions if stable
under static loading conditions. Cream Ridge Dam appears
to be stable under static loading conditions, based on
the field inspections performed.




SECTION 7: ASSESSMENT AND RECOMMENDATIONS

7.1 Dam Assessment

Safety

The SDF peak established for Cream Ridge Dam (100-year
flood peak flow) has been calculated to be 597 cfs. The
combined capacity of the spillways when the lake stage is
at elevation 95.8 (top of dam) was calculated to be 607
cfs. Although the downstream outlet of the auxiliary
channel will experience erosion, as a result substantial
discharge the dam and spillways will accommodate the SDF
without overtopping the dam and are adequate according to
criteria set forth by the U.S. Army Corps of Engineers.

Seepage zones observed on the south side of the downstream
embankment slope and on the adjacent natural embankment

to the south of the dam are potentially hazardous.
However, based on the field inspections performed for

this study the dam appears to be structually stable.

The overall condition of the dam is good.
Adequacy of Information

Information sources included: 1) field investigations,

2) design calculations, construction plans, construction
inspection reports and correspondence in NJDEP files,

3) USGS quadrangle sheets, 4) aerial photographs from
Monmouth County, and 5) consultation with the Farm Super-
intendent, Rutgers, The State University. This information
is sufficient for a Phase I Assessment as outlined in
"Recommended Guidelines for Safety Inspection of Dams"“.
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c. Necessity for Additional Data/Evaluation

Additional data are necessary to assess the dam relative

to the seriousness and sources of seepage observed on the
downstream slope of the embankment. These data should
include: a comprehensive topographic survey; seepage
observations and measurements, and investigation of the toe
drain condition.

: 7.2 Recommendations

a. Remedial Measures

It is recommended that the following measures be undertaken
by the owner in the near future:

1) The toe drain should be inspected and cleaned
or reconstructed as may be necessary to insure .
proper operation.

2) The eroded area at the downstream end of the
auxiliary spillway should be filled, compacted
and stabilized with ground cover vegetation.

3) Remove riprap blockage at downstream end of the
stilling basin at discharge culvert outlet.
Install new riprap apron with properly sized
stone to prevent future scour.

! BENS T e
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4) Trees and brush on the south end of the embankment | ?
' should be cut off at the ground surface with '
‘ . minimal disturbance of the existing ground.
o The area should be stabilized with ground cover
T ' vegetation.

R AT B, SR MO A Pt (e

) i : 27




Implementation of the above recommendations will require
detailed designs and NJDEP approval.

Maintenance

The owner should initiate a formal program of annual
inspection and maintenance with special attention given
to the toe drain to assure proper drainage of the embankment
without seepage. These inspections should be performed
by a qualified professional engineer and the observations
and measurements should be recorded on standardized
check-1ist forms. Inspection check-lists, complete
records of maintenance and design calculations plus
construccion drawings for post construction changes
should be included in a permanent file, available for
public inspection. Annual maintenance should include:
removal of brush and trees from the embankment; repair of
the riprap apron at the discharge culvert outlet; repair
of erosion at the downstream end of the auxiliary channel
and repair and cleaning of the toe drain.

Additional Studies

A qualified professional engineer should be engaged soon
to monitor the seepage on the downstream slope by visual
observation and measurements on a monthly basis to determine
the source and seriousness of the seepage. The present
toe drain system should be investigated to determine its
adequacy. A detailed topographic survey of the dam and
surrounding areas should be performed by a qualified
professional engineer or licensed land surveyor. The
survey information, observations and mseaurements should
be studied thoroughly and recorded on copies of the
original construction drawings to provide a convenient
reference and included in the permanent record.
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CREAM RIDGE DAM

PLATE |

STORCH ENGINEERS
FLORHAM PARK, NEW JERSEY

DIVISION OF WATER RESOURCES

INSPECTICN AND EVALUATION OF DAMS
KEY MAP
CREAM RIDGE DAM :

N.J.DEPT.OF ENVIR.PROTECTION { I.D. N.J. 00252 -SCALE: NONE

TRENTON, NEW JERSEY

DATE: FEBRUARY , 1979
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APPENDIX 2
Photographs
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PHOTO 1
SPILLWAY

PHOTO 2
SPILLWAY DISCHARGE PIPE

7 DEC. 1978




PHOTO 3
EMBANKMENT - UPSTREAM FACE

PHOTO 4
EMBANKMENT = DOWNSTREAM FACE




ey -

= A R T A LT ———

PHOTO 5
AUXILIARY SPILLWAY INLET AT LAKE

PHOTO 6 o
EROSION AT AUXILIARY SPILLWAY OUTLET

7 DEC.

e e e ——




PHOTO 7

GATE OPERATING SHAFT WITH SPILLWAY
IN FOREGROUND

'
2
A PHOTO 8
‘ SUSPECTED SEEPAGE ON SLOPE AT
SOUTH END OF DAM

7 DEC. 1978
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PHOTO 9

SEEPAGE AT TOE OF DAl
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T PHOTO 10
DOWNSTREAM CHANNEL
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APPENDIX 3

Engineering Data
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CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA

ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: Agricultural and Natural Wooded

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 89.5 (MSL) (85 acre-feet)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY):_ N.A.

ELEVATION MAXIMUM DESIGN pooL:  9°-8

ELEVATION TOP DAM: 95.8

SPILLWAY CREST: Principal Spillway Auxiliary Spillway
a. Elevation o 89.5 93.2
Uncontrolled 72" diameter Uncontrolled grassed
b. Type_  Corrugated Metal Pipe trapezoidal channel...
c. MWidth - ‘ 20 ft.at concrete
d. Length 18 ft 30 ft. (bottoﬁf]]'

. e. Location Spillover Into 72" diameter riser Along natural downstream
qnannel‘qagﬁé

f. Number and Type of Gates__None

OUTLET WORKS: 15" dia. CMP inlet w/headwall & gate valve, 36" dia. outlet.

a. TypeCorrugated Metal Pipe
» 15" dia. pipe extends about 45 ft. upstream from riser pipe.
b. Location 36" dia. pipe extends about 70 ft. downstream from riser pipe

c. Entrance inverts 72.5

d. Exit inverts 72.0

e. Emergency draindown facilities: Free standing manual slide gate at .
headwall. &

HYDROMETEOROLOGICAL GAGES:__ None

a. Type N.A.

‘b. Location N.A.

€. Records__ N.A. :
MAXIMUM NON-DAMAGING DISCHARGE : &

(Lake stage equal to top of dam) 607 cfs éé
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